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CO Polypropylene resin composition. 
CM 

®© The resin composition is composed of specified amounts of (a) crystalline ethylene-propylene block 
QU copolymer having an ethylene content of 3 - 30 wt.% and a Ml of 4, (b) a ethylene-propylene copolymer rubber 
^and/or ethylene-propylene-diene terpolymer rubber the rubbers having a propylene content of 10 - 90 wt.% and 
a Mooney viscosity of 15 - 1 10. (c) a talc which has been surface-treated with a surface treatment agent <d) 
barium sulfate having an average particle size not greater than 1 urn, (e) prismatic or acicular calcium carbonate 

Xerox Copy Centre 



0 265 075 



having a particle size not greater titan 5 am and an aspect rastio of at least 2.5, and (f) a nucleating agent. The 
aggregate among of components (c). (d) and (e) is 5 - 35 % by weight of the resin composition. 
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"POLYPROPYLENE RESIN COMPOSmON w 



This invention relates to a polypropylene resin composition having excellently-balanced physical 
properties of high stiffness and high impact resistance, excellent paintability, small linear expansion 
coefficient and secondary shrinkage, and good scratch resistance even in an uncoated stated. 

Polypropylene resin has been used widely for many years in various fields owing to its excellent 
5 properties such as light specific gravity, high stiffness and good chemical resistance. However, its impact 
resistance is poor at low temperatures. Attempts have been made to improve its impact resistance by 
incorporating a thermoplastic elastomer such as an ethylene-propylene copolymer rubber (hereinafter called 
"EPR") or ethylene-propylene-diene terpolymer rubber (hereinafter called "EPDM"). 

It is also common practice to add an inorganic filler to polypropylene resin so as to improve its various 
io properties such as stiffness, heat resistance, dimensional stability and paintability. 

It is also routine these days to add one or more of various thermoplastic elastomers together with an 
inorganic filler to polypropylene resin so as to obtain a polypropylene resin composition having well- 
balanced properties of for instance stiffness, paintability and impact resistance. Under the circumstances, it 
is required to have mutually-contradictory physical properties, e.g.. high impact resistance along with high 
is stiffness, high heat resistance, excellent paintability and high molding flowability. Moreover, each of these 
properties is required to be exhibited at a high level. A variety of proposals have been made for th se 
purposes. Such proposals seem to provide sufficient data for some of such requirements but are still 
believed to be insufficient in the remaining properties. They are hence insufficient to satisfy the high level of 
balancing in physical properties, which the market presently requires. 
20 The present inventors have already devised polypropylene resin compositions possessing improve- 
ments over the aforementioned drawbacks, which exhibit excellent paintability, high stiffness, high molding 
flowability and high impact resistance. Such compositions are obtained by mixing in specific amounts a 
particular crystalline ethylenepropylene copolymer, an EPR having a specific composition and viscosity, talc 
and barium sulfate both having a specific particle size. See Japanese Patent Laid-Open No. 212452/1985 
25 and Japanese Patent Application No. 222824/1985 corresponding to Japanese Patent Laid-Open No. 
84142/1987. - . 

If these compositions are utilised for making parts such as exterior automotive trim plates and are either] 
uncoated or only coated partly, their uncoated surface areas have low scratch resistance. In addition, theirl 
linear expansion coefficients are considerably greater than vehicle bodies. Problems are thus encount red) 
30 when such components are mounted on vehicle bodies, and they have a further drawback that their 
secondary shrinkage is great. 

This invention seeks to provide a polypropylene resin composition having good scratch resistance, 
improved linear expansion coefficient and secondary shrinkage factor, excellent paintability. and high 

stiffness, molding flowability and impact resistance. 

as According to the present invention, there is provided a polypropylene resin composition comprising: 

(a) 40 - 80 wt.% of a crystalline ethylenepropylene block copolymer having an ethylene content of 3 
-30 wt.% and a melt flow index (Ml) of at least 4 g/10 min at 230°C; 

(b) 30-10 wt.% of an EPR and/or an EPDM, each of said EPR and/or said EPDM having a 
propylene content of 10 - 90 wt.% and a Mooney viscosity (ML 10 ° C ) of 15 - 1 10; 

1 +4 

40 

(c) 2-25 wt.% of talc which has been treated with a surface treatment agent while being pulverized 
in a dry or semi-dry grinding mill; 

(d) 2-25 wt.% of barium sulfate having an average particle size not greater than 1 um; 

(e) 1 - 10 wt.% of prismatic or acicular calcium carbonate having an average particle size not greater 
45 than 5 am and an aspect ratio of at least 2.5; and 

(f) 0.01 - 0.5 wt.% of a nucleating agent; all the weight percentages being based on the total amount 
of the components (a) - (e) and the total amount of talc, barium sulfate and calcium carbonate being 5-35 
wt.% of the total amount of the components (a) - (e). 

The invention will now be explained more fully in the following description, which is given by way of 
so example only. 
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The component (a) useful in the practice of this invention is a crystalline-propylene block copolymer 
having, an ethylene content of 3 - 3Q wt.% and an ML of at least 4 g/10 min. If the ethylene content is less 
than 3 wt.%, the resulting composition! has reduced impact resistance and paintability. Any ethylene 
contents greater than 30 wt.% lower the stiffness. Moreover, such polypropylene resins have poor 
s productivity and- hence lead* to high, production 1 , costs. Ethylene contents outside the above-specified range 
are therefore undesirable. Melt indexes lower than 4 g/10 min are not preferred because the resulting 
compositions have reduced fiowability. 

The component (b) useful in the practice of this invention is EPR, EPDM or a mixture therec -vnich has 
a propylene content of tO - 90 wt.% and a Mooney Viscosity (ML ]°^ C ) of 15 - 100. 

70 

Propylene contents lower than 10 wt% result in the production of compositions of reduced impact 
resistance, whereas propylene contents greater than 90 wt.% lead to the production of molded articles 
having poor appearance and difficulties in handling are encountered. Propylene contents outside the above- 
specified range are therefore impractical. 

rs If EPR or EPDM the Mooney viscosity of which is lower than 15 or higher than 110 is added to the 
above-mentioned crystalline ethylene-propylene copolymer, the particle sizes of the dispersed rubber 
components are either too small or too large so that molded articles having poorly-balanced physical 
properties are obtained. Moreover, Mooney viscosities lower than 15 lead to the formulation of compositions 
of reduced* paintability and the production of molded articles of poor external appearance, while Mooney 

20 viscosities higher than 110 result in the provision of compositions of reduced flowability and poor 
moldability. Mooney viscosities outside the above-specified range are therefore not preferred. 

Illustrative examples of the diene useful as the third component of EPDM include ethylidenenorbornane, 
dicyclopentadiene and 1 ,4-hexadiene. 

The component (c) useful in the practice of this invention is talc which has been surface-treated by 

25 pulverizing raw talc together with a surface treatment agent in a dry or semi-dry grinding mill or has been 
surface-treated with a surface treatment agent in the above grinding mill. Such talc can be obtained, for 
example, by charging raw talc and a surface treatment agent, which may be selected from organic silane or 
titanium base coupling agents, various surfactants, silicone oils, various silanes, metallic soaps, higher 
alcohols, polyolefins, unsaturated carboxyiic acid modified polyolefins and the like, in a grinding mill either 

30 after mixing them in advance or separately, and then pulverizing them to effect a simultaneous surface 
treatment of the talc. Regarding the proportions of the talc and surface treatment agent it is generally 
preferred to employ about 0.01 - 5 parts by weight of the surface treatment agent per 100 parts by weight 
of the talc. 0.01 part by weight or more is preferred from the viewpoint of enhancing the effects of the 
surface treatment- On the other hand. 5 parts by weight or less is preferred from the viewpoint of improving 

35 the balancing among physical properties of the resulting resin composition such as its stiffness, impact 
resistance, heat resistance and surface characteristics. Proportions greater than 5 parts by weight may 
result in- reductions in stiffness, impact resistance and the like, and moreover leads to a higher production 
cost It is therefore not preferred to have the surface treatment agent present in any proportions outside the 
above-specified range. 

40 Any grinding mill may generally be used so long as it can perform fine pulverization and micro- 
pulverization in a dry or semi-dry state. As exemplary grinding mills, may be mentioned grinding mills such 
as micron mill, jet-stream grinding mill, ball mill, micronizer, turbo-mill and atomizer. A jet-stream grinding 
mill of the micronizer. reductionizer, impact, opposed flow or fluidized bed type is preferred in view of 
grinding efficiency, grinding time, working convenience and efficiency- These pulverizers are well-known in 

45 the art. Among these, a fluidized-bed jet-stream grinding mill is particularly preferred since it can apply the 
surface treatment evenly. 

Use of such talc can provide a molded article having not only highly-improved scratch resistance but 
also significantly-enhanced impact resistance. 

The component (d) useful in the practice of this invention is barium sulfate having an average particle 
so size not larger than 1.0 urn. Precipitated barium sulfate is desirable for its good surface characteristics. If 
barium sulfate having an average particle size greater than 1.0 urn is used, the resulting composition has 
reduced impact resistance and hence is not preferred. 

The component (e) useful in the practice of this invention is prismatic or acicular calcium carbonate 
having an av rage particle size not greater than 5 am and having an aspect ratio of at least 2.5. Use of 
55 calcium carbonate having an average particle size greater than 5 urn results in a composition of reduced 
impact resistance and a molded article of reduced scratch resistance and external appearance, so an 
average particle size greater than 5 urn is not preferred. If calcium carbonate having an aspect ratio smaller 
than 2.5 is used, the resulting product tends to show a somewhat-reduced linear expansion coefficient and 
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lower scratch resistance. The calcium carbonate may be either heavy or light calcium carbonate. It may be 
used after applying a surface treatment to it, e.g. in the same manner as the surface treatment for the 
above-described talc. The application of such a surface treatment can bring about the same effects as the 
surface treatment of talc. 

s The average particle sizes of these inorganic fillers are Nussenstein's particle sizes determined by the 
light transmission method. Values obtained as 50% particle sizes respectively in their cumulative particle 
size distributions (called "Dso" generally) are Used. 

The mixing proportions of the components (a) -(e) are specified as described above for the following 
reasons. Proportions of the component (a) smaller than 40 wt.% result in compositions of reduced balancing 

w of physical properties of stiffness and impact resistance while proportions greater than 80 wt.% lead to 
compositions of lowered impact resistance. Proportions outside the above-specified range are not preferred, 
therefore. If the proportion of the component (b) is smaller than 10 wt.%, the resulting compositions are of 
reduced impact resistance and paintability. If the proportion of the component (b) exceeds 30 wt.%, the 
stiffness is lowered. Proportions outside the above-specified range are not preferred, therefore. If the 

75 proportion of the component (c) is smaller than 2 wt.%, the resulting compositions are of reduced stiffness 
and scratch resistance. Proportions greater than 25 wt.% however result in reduced impact strength and in 
molded articles of impaired external appearance. If the proportion of the component (d) is smaller than 2 
wt% r the resulting composition is of reduced impact resistance and the resulting molded article is of 
impaired external appearance. Even if its proportion exceeds 25 wt.%, no substantial additional effects can 

20 be brought about for the improvement of the impact resistance, external appearance and stiffness, and the 
resulting composition has a greater specific gravity. Such a high proportion is therefore not very economi- 
cal. If the proportion of the component (e) is smaller than 1 wt%. the resulting product is of reduced 
scratch resistance and linear expansion coefficient. Proportions greater than 10 wt.% however result in 
products of unsatisfactory external appearance and also of lowered impact resistance. It is thus not 

25 preferable to use the component (e) in any proportions outside the above-specified range. 

If the total proportion of the components (c), (d) and (e) is lower than 5 wt.%, the resulting composition 
is of reduced stiffness and poor scratch resistance, linear expansion coefficient and secondary shrinkage. 
On the other hand, total proportions of these greater than 35 wt.% lead to compositions of lowered impact 
resistance, unsatisfactory external appearance and lowered paintability. Blistering also takes place between 

30 the resin layer and the associated coating film due to moisture containing in the talc, barium sulfate and 
calcium carbonate in the resin composition, thereby reducing the warm water resistance and moisture 
resistance. Total proportions of these components outside the above-specified range are therefore not 
desired. 

The nucleating agent is added in a proportion of 0.01 - 0.5 wt.% based on the total amount of the 

35 components (a) - (e). If the proportion of the nucleating agent is smaller than 0.01 wt.%, the secondary 
shrinkage factor becomes significant. The above-described effects of the nucleating agent are not enhanced 
significantly if it is present in any proportions greater than 0.5 wt.%. Use of the nucleating agent in such an 
excess proportion results in a higher production cost. It is thus not desirable to use the nucleating agent in 
proportions outside the above-specified range. The addition of the nucleating agent can additionally improve 

40 the stiffness and scratch resistance of each composition. 

As illustrative examples of the nucleating agent, may be mentioned metal salts of aromatic monocar- 
boxylic acids such as benzoic acid, toluylic acid and p-tert-butylbenzoic acid, dibenzylidene-sorbitols such 
as 1 ,3«2.4-di(benzyiidene)sorbitol. 1 ,3*2,4-di(p-methylbenzylidene)sorbitol and 1 ,3«2.4-di(p-ethyIben- 
zylidene)sorbitoI, metal salts of aromatic phosphoric acid compounds such as sodium bis(4-tert-butyl- 

45 phenyl)phosphate and sodium methylenebis(2,4-di-tert-butyiphenoi)phosphate. These nucleating agents* 
may be used either singly or in combination. 

In the present invention, it is possible to use either singly or in combination various additives such as 
antioxidants, lubricants, ultraviolet light absorbents, ultraviolet light stabilizers, heat stabilizers, antistatic 
agents, and organic and inorganic pigments. As illustrative examples of these various additives, may be 

so mentioned those routinely incorporated in polyolefin resins. They may be used as desired, so long as the 
effects of this invention are not impaired intolerably. It is also feasible to use, in combination, a resin other 
than the polyolefin resins indispensable for the present invention and an inorganic filler other than the 
essential components c), d) and e) as needed. 

The resin composition of this invention may be obtained usually by mixing the individual components in 

55 a mixer such as Henschel mixer in advance and then melting, kneading and pelletizing the resultant mixture 
by means of a single-screw or twin-screw extruder. The pellets can thereafter be processed further into final 
products by a desired molding method such as extrusion molding, injection molding, rotary molding or 
compression molding. 
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The present invention will hereinafter by described specifically in the following Examples and Compara- 
tive Examples, in which the fallowing testing methods were followed: 
Melt index (Ml> ASTM D-123S 

Rexural modulus ASTM' D-790 

Rexurai strength AS1M D-79Q 

Izod impact^ strength ASTEM? 0256 

Heat distortion temperature ASTM D-64S 
Linear expansion coefficient; ASTM! D-696 

Scratch resistance was judged visuarfy by the following method. 

Samples: 

Embossed plates of 80 mm long x 160 mm wide x 2 mm thick (colored with 1 part by weight of a 5:1 
75 mixed pigment of red iron oxide and carbon black). 

Boss shape: 

20 Ovai. Raised boss" area: about 3 mm 2 . Depth: about 0.1 mm. 



7Q 



Measuring method 1 * 

25 A pencil hardness testing machine prescribed in JIS (Japanese Industrial Standards) K5401 was used. 
A 100-yen nickel coin was attached instead of a pencil and the surface of each of the above samples was 
scratched under a load of 1 .5 kg. The degree of scratches was judged. 



30 Standard of judgement: (§) : Absolutely no noticeable scratches. 
O: Practically no noticeable scratches, 
A: Some scratches observed. 
X: Scratches observed- 



35 



40 



so 



The evaluation of paintability was conducted by measuring the peel strength of test sample and the 
warm water resistance of another test sample, which had been obtained respectively by the following two 
coating methods of different kinds. 

Coating method - A: 



Using as a test piece a plate of 80 mm long, 240 mm wide and 2 mm thick obtained by an injection 
molding machine, a two-pack primer of the acrylic resin-chiorinated polypropylene type was coated to a 
45 coating film thickness of 15 um and was then dried at 90 °C for 30 minutes. In addition, a two-pack urethane 
topcoat was coated to a coating film thickness of about 100 urn and was then dried at 90 °C for 40 minutes. 
The thus-coated plate was left over for further 48 hours at room temperature to obtain a test piece for 
paintability test (Test Piece A). 



Coating method - B : 



Test Piece B was obtained in the same manner as in the coating method - A except that a plasma 
treatment was applied under the following conditions instead applying the primer. 
55 Conditions for the plasma treatment: 
Apparatus: 

Microwave plasma treatment apparatus manufactured by Toshiba Corporation, Model TMZ-2026M. 
Treatment gas: 
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Oxygen. 
Treatment time: 

30 seconds. 
Gas pressure: 
5 1.0 Ton* (1.33 mbar) 
Gas flow rate: 

480 cc/min. 
Microwave output 

1.500 W. 

ro 

Peel strength: 

Cuts were formed by a cutter knife with intervals of 1.0 cm in the coating film of each of Test Pieces A 
is and B obtained in the above-described manner. The coating films of Test Pieces A and B were then 
separately pulled off at a rate of 30 mm/min by an Instron tensile testing machine to measure the 180° peel 
strengths of the respective coating films. 

20 Warm water resistance : 

Test Pieces A and B obtained in the above-described manner were immersed for 240 hours in warm 
water of 40°C and the surface conditions of the respective coating films were observed. 
O: Absolutely no blister or the like under coating film. 
25 A: Some blisters or the like under coating film. 
X: Many blisters under coating film. 



Measuring method of secondary shrinkage factor : 

30 

Using a plate Of 80 mm long, 240 mm wide and 3 mm thick obtained by injection molding, the distance 
(A) between reference lines was measured after allowing the plate to stand at 23 °C for 24 hours after its 
molding. The plate was then placed for 14 hours in an atmosphere of 80°C and left over again at 23°C for 
3 hours and the distance (B) between the reference lines was then measured. The value of secondary 
as shrinkage factor was calculated in accordance with the following equation: 



Secondary shrinkage factor (%) = I x 100 



The following components were used in the Examples and Comparative Examples: 



Component a): 

Table 1 



so 




Ethylene content 
( wt . % ) 


MI 

(g/10 miri) 




Example 


PP-A 


6.8 


12.0 


ss 




PP-B 


13.8 


22 




Comp. Ex. 


PP-C 




8.0 
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Component b): 





Propylene 
content 
C wt • % ) 


Mooney 
viscosity 

* ML l+4 ' 


Example 


EPR-A 




70 


EPR-B 


i 50 


27 


EPR-C 


69 


72 


EPDM-A* 


27 


88 


Comp- Ex* 


EPR-D 


24 


12 



* "EP 57P" I trade name, product of Japan Synthetic Rubber 
Co* r £td_ r diene component: ethylidenenorbornane, 
iodine values 15.0 

Component c) : 



Table 3 





Surface treatment agent 


Treatment 
method 


Kind 


A, A. * 


Example 


Talc A 


Dime thy lpolys i loxy - 
silazane 


1.0 


As descri- 
bed below 


Talc B 


N,N-bis(2-hydroxy- 
ethyl) laurylamine 


1.0 


As descri- 
bed below 


a • 

a x 
o ca 
o 


Talc C 






As descri- 
bed below 


Talc D 


Dimethy lpolys iloxy- 
silazane 


1.0 


As descri- 
bed below 



* A. A. (amount added): part by weight per 100 parts 
by weight of talc. 



Talc A : 

In a fluidized-bed counter-jet mill "Model 400 AFG " manufactured by Alpine GmbH, West Germany, 
100 parts by weight of talc having an average particle size of about 10 am and an ordinary particle size 
distribution and 1.0 part by weight of dimethylpolysiloxysilazane were separately charged. Grinding and 
surface treatment were then performed under the following conditions to obtain surface-treated talc (Talc A). 

Treatment conditions: 
Air flow rat : 1620 m 3 /hr 

Grinding pressure: 6 kg/cm 2 

(compressed air was used.) 
Revolution speed of classifier: 4.000 rpm 
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Talc B: 

N,N-bis(2-hydroxyethyl)laurylamine was used in place of dimethylpolysiloxysilazane in Talc A. 

5 

Talc C: 

Grinding was only conducted without using any surface treatment agent. 

70 

Talc D: 

In a Henschel mixer, 1.0 part by weight of dimethylpolysiloxysilazane and 100 parts by weight of Talc C 
were mixed. 

75 

Component d); 

Precipitated barium sulfate having an average particle size of 0.8 urn. 

20 

Component e): 



25 

Table 4 





APS* 
<|im) 


Aspect 
ratio 


Remarks 


Ex, 


Calcium 
carbonate A 


1.5 


7.5 


Light prismatic 
calcium carbonate 




Calcium 
carbonate B 


2.5 


3.0 


Light acicular 
calcium carbonate 


Comp. 
Ex. 


Calcium 
carbonate C 


1.5 


1.2 


Heavy calcium 
carbonate 



Average particle size 



Examples 1-9: 

45 

The components a) - e) were mixed in proportions shown in Table 5. Per 100 parts by weight of each of 
the resultant mixtures, were added 0.1 part by weight of aluminum p-tert-butylbenzoate (Nucleating Agent 
A), 0.05 part by weight of 2.6-di-tert-butyl-4-ethyl-phenol, 0.1 part by weight of calcium stearate and 0.1 part 
by weight of tetrakis[methylene-3-{3,5-di-tert-butyl-4-hydroxyphenyl)propionate]methane. After mixing th m 
50 in a Henschel mixer, the thus-obtained mixture was pelletized at 210°C by means of a single-screw 
extruder having a barrel diameter of 40 mm. The resultant pellets were molded at 210°C by an injection 
molding machine into a test piece of prescribed shape and dimensions. Physical properties of respective 
test pieces were separately measured. 
Results are shown in Table 5. 

55 
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Example 10: 

A test was. conducted in the same manner as in Example 1 except that 1 l 3»2 f 4-di(p-ethylben2ylidene)- 
sorbital (Nucleating Agent B) was added in a proportion given in Table 5. Results are shown in Table 5. 

s 

Example 1T: 

A test was conducted in the same manner as in Example 1 except that 10 parts by weight of EPDM-A 
to were used in lieu of 10 parts by weight of EPR-A. 
Results are shown in Table 5. 



Comparative Examples 1.-13: 

Tests were separately conducted in the same manner as in Example 1 except that the kinds and 
proportions of the components a) - f) are changed as shown in Table 6. Results are also summarized in 
Table 6. 



25 



30 



35 



40 



45 



50 



55 
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Table 5 



Example 


1 


2 








A/55 


A/CO 


c 

0 


Component b) 




EPR-A/20 


EPR-A/20 


*H 
AJ 
*H 


Component c) 


wt * * 


A/10 


A/10 


CO 

0 

I 


Component d) 




10 


10 


o 


Component e) 




A/5 


A/5 




Nucleating agents 
A/B 


part 
by weight 


0.1/0 


0.1/0 


>1 


MI 


g/10 min 




11 2 


0) 


. Flexural strength 


kg/cm 


260 


285 


pro] 


Flexural modulus 


2 

kg /cm 


16000, 


18500 


ysical 


Izod impact 


23°C 


Kg * cm/ cm 


NF* 


NF* 


strength 


-10°C 


30.2 


22.6 


cu 


Heat distortion 
temperature 


2 

4 . 6kg/cm 
(°C) 


117 


120 


>1 

<p 

•H 


Peel 


Method A 


kg/cm 


1.0 


0.95 


ntabil 


strength 


Method B 


1.2 


1.1 


Warm water 


Method A 




O 


O 


•H 

& 


resistance 


Method B 




O 


O 


Scratch resistance 




O - ® 


o - <§> 


Linear expansion 
coefficient (20°C 


- 80°C) 


1/°C 


0.65xl0~ 4 


0.75xl0" 4 


Secondary shrinkage factor 


% 


0.2 0 


0.20 



* NF: Not fractured. 
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Table 5 (Cont'd) 



TO 


Example 


3 


4 






Component a ) 




A/55 


A/50 






Component b) 




EPR-A/2 3 


EPR-A/23 


TS 


cr 
o 

4-1 


Component c) 


wt.% 


A/7 


A/12 




(0 

G 


Component dl 




10 


8 


20 


; l 

a 


Compoaeat e) 




A/5 


A/7 


- 


Nucleating agents 
A/B 


part 
by weight 


0.1/0 


0.1/0 


25 


>* 


MI 


g/10 man 


10.2 


10.8 




4-> 
u 
<u 


Flexural strength 


leg/ cm 


248 


272 




al prop 


Flexural modulus 


t_ _ /__2 
Kg/ cm 


14900 


16200 


30 


Izod impact 


23°C 


kg • cm/cm 


NF* 


NF* 




o 

*H 

w 


strength 


-10°C 


34 .2 


32.6 


35 


>, 
x: 

cu 


Heat distortion 
temperature 


4 . 6kg/cm 


115 


117 




>1 

AJ 


Peel 


Method A 


kg/cm 


1.1 


1.0 


40 


rH 
•H 


strength 


Method B 


1.2 


1.1 




c 


Warm water 


Methpd A 




O 


O 




•H 

a* 


resistance 


Method B 




o , 


O 


45 


Scratch resistanc 


e 




o - <g> 


O - © 




Linear expansion 
coefficient (20°C 


- 80°C) 


1/°C 


0.79xl0" 4 


0.67xl0~ 4 


50 


Secondary shrinkage factor 


% 


0.22 


0.20 



* NF: Not fractured* 



55 
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Table 5 (Cont'd) 



Example 


5 


6 




Component a) 




A/5 5 


A/5 5 


c 
o 


Component b) 




EPR-A/20 


EPR-A/20 


•H 
-U 
•H 


Component c) 


wt.% 


B/10 


A/10 


sodi 


Component d) 




10 


10 


O 

o 


Component e) 




A/5 


B/5 




Nucleating agents 
A/B 


part 
by weight 


0-1/0 


0.1/0 


>1 


MI 


g/10 min 


9.8 


10.3 


>ert 


Flexural strength 


2 

kg/cm 


255 


262 


o 
u 


Flexural modulus 


kg/cm 2 


15800 


16100 




Izod impact 


23°C 


kg * cm/cm 


NF* 


NF* 


o 

•H 

w 
>t 


strength 


-10°C 




29.7 


29.4 


cu 


Heat distortion 
temperature 


2 

4 . 6 kg/cm 
<°C) 


116 


117 


>. 

-M 


Peel 


Method A 


kg/cm 


1.0 


1.0 


ntabil 


strength 


Method B 




1.1 


1.0 


Warm water 


Method A 




O 


O 


•H 

OmI 


resistance 


Method B 




O 


O 


Scratch resistance 




O - © 


O - <§) 


Linear expansion 
coefficient (20°C 


- 80°C) 


1/°C 


0.69xl0~ 4 


0.71xl0~ 4 


Secondary shrinkage factor 


% 


0.19 


0.20 


* NF: 


Not fractured 


• 
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Table 5 (Cont'd) 



Example 


/ 


Q 
O 




Component a) 




A/55 


A/ 5 5 


c 
o 


Component b) 




EPR-B/20 


EPR-C/2 0 


-w 

4J 
*H 

cn 


Component c) 


wt.% 


A/10 


A/10 


0 
0* 

B' 


Component dJ 




12 


10 


a 


Component e) 




A/3 


A/5 




Nucleating agents 
A/B 


part 
by weight 


0 1/0 


0 . 1/0 


>t 


MI 


g/10 min 


12.1 


9 .8 




Flexur al s tr eng th 


2 

kg/cm 


257 


255 


O 
W 
CU 


Flexural modulus 


2 

kg/cm 


15900 


15800 


(d 
o 


Izod impact 


23°C 


kg • cm/cm 


NP* 


NP* 


w 
>* 


strength 


-10°C 


31.1 


32.6 


JC 


Heat distortion 
temperature 


2 

4 . 6kg/cm 
( °C> 


117 


116 


>i 

u 


Peel 


Method A 


kg/cm 


1.1 


1.1 


bil: 


strength 


Method B 


1.1 


1.2 


V 


Warm water 


Method A 




O 


O 


Pair 


resistance 


Method B 




O 


O 


Scratch resistance 




o -© 


O - © 


Linear expansion 
coefficient (20°C 


- 80°C> 


1/°C 


0.72xl0" 4 


0.64xl0" 4 


Secondary shrinkage factor 


% 


0.21 


0.18 



* NF: Not fractured. 



14 



0 265 075 



Table 5 (Cont'd) 



Example 


9 


10 




Component a) 




B/55 


A/55 


c 

0 


Component b) 




EPR-A/20 


EPR-A/20 


•H 
4J 
•H 


Component c) 


wt.% 


A/10 


A/10 


Compos 


Component d) 




10 


10 


Component e) 




A/5 


A/5 




Nucleating agents 
A/B 


part 
by weight 


U • A/ V 


o i /n ^ 


>i 


MI 


g/10 min 


17.2 


10.0 


propert 


Flexural strength 


kg/cm 


262 


263 


Flexural modulus 


kg/cm 2 


16100 


16300 




Izod impact 


23°C 


kg • cm/cm 


NF* 


NF* 


u 
w 

Oi 


strength 


-10°C 


28 .5 


28.2 


cu 


Heat distortion 
temperature 


2 

4 ♦ 6kg/cm 
( °C) 


LIS 


1 1 o 

J. 19 


>1 


Peel 


Method A 


kg/cm 


1.0 


1.0 


ibil 


strength 


Method B 


1.1 


1.2 


4J 

c 


Warm water 


Method A 




O 


O 


*H 

<d 
cu 


resistance 


Method B 




O 


O 


Scratch resistance 




0 - © 


€> 


Linear expansion 
coefficient (20°C 


- 80°C) 


1/°C 


O.67xl0 -4 


0.63xl0" 4 


Secondary shrinkage factor 


% 


0.19 


0.17 



* NF: Not fractured* 
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Table 5 (Cont'd) 



Example 


1 1 

JL X 




Component a) 






c 
o 


Component b) 




EPR~ A 1U/EPUM~ A 1U 


4J 
♦r+ 


Component c> 


wt*% 


A/ 10 


(0 

o 


Component d) 




10 


Q 

a 


Component eJ 




A/5 




Nucleating agents 
A/B 


part 
by weight 


0.1/0 


>t 


Ml 


g/10 min 


9.8 


al propert 


Flexural strength 


2 

kg/cm 


261 


Flexural modulus 


2 

kg/cm 


16100 


Izod impact 


23°C 


kg •cm/cm 


NF* 


o 

(0 

>T 


strength 


-10°C 


29.8 


jr: 
a. 


Heat distortion 
temperature 


2 

4 . 6kg/cm 
(°C) 


117 


>t 

-P 


Peel 


Method A 


kg/cm 


1.1 


hi 1 


strength 


Method B 


1.2 


CD 
4J 

c 


Warm water 


Method A 




O 


•H 

a. 


resistance 


Method B 




O 


Scratch resistance 




© 


Linear expansion 
coefficient <20°C 


- 80°C) 


1/°C 


0 .68xl0" 4 


Secondary shrinkage factor 


% 


0.19 



* NF: Not fractured. 



16 



0 265 075 



Table 6 



Compara t i ve Example 


1 


2 




Component a) 




A/35 


A/50 


c 

0 


Component b) 




EPR-A/40 


EPR-A/20 


mpositi 


Component c) 


Wt • * 


A/10 


A/15 


Component d) 




10 


10 


o 

CJ 


Component e) 




A/5 


0 




Nucleating Agent A 




0.1 


0.1 




MI 


g/XU 111X11 


7.2 


11.7 


trty 


Flexural strength 


2 

V rr / pin 


150 


290 


a 

0 

u 


Flexural modulus 


kg/cm 2 


8300 


19500 


a 


Izod impact 


23*C 


kg • cm/cm 


NF* 


NF* 


Physica 


strength 


-10°C 


NF* 


22.2 


Heat distortion 
temperature 


2 

4 . 6kg/cm 
(°C) 


82 


120 


ity 


Peel 


Method A 


kg/cm 


1.2 


1.1 


JJX x . 


strength 


Method B 


1.4 


1.2 


«J 
4J 
C 


Warm water 


Method A 




O 


O 


•H 
<C 
CU 


resistance 


Method B 




O 


O 


Scratch resistance 




X 


& 


Linear expansion 
coefficient <20°C - 80°C) 


1/°C 


0.62xlO" 4 


0 .82xl0" 4 


Secondary shrinkage factor 


% 


0. 13 


0. 22 



* NF: Not fractured. 
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Table 6 (Cont • d ) 



Compa r ative Examp le 


3 


4 




Component a) 




A/5 5 


A/50 


c 
o 


Component b) 




EPR-A/2 0 


EPR-A/20 


*H 
4J 
•H 
W 
Q 
CU 


; Component c) 


wt. % 


A/1 


A/14 


Component d> 




14 


1 


a- 


Component e> 




A/10 


A/10 




Nucleating Agent A 




0.1 


0.1 




MI 


g/10 min 


12.2 


11.2 


roperty 


Flexural strength 


2 

kg/cm 


210 


288 


Flexural modulus 


kg/cm^ 


10600 


18600 


<— i 


Izod impact 


23°C 


kg • cm/cm 


NF* 


25.2 


Physica 


strength 


-10°C 


NF* 


7.9 


Heat distortion 
temperature 


2 

4 . 6 kg/cm 
(°C) 


102 


120 


itv 


Peel 


; Method A 


kg/cm 


1.0 


1.1 


th-i 1 


strength 


Method B 


1.1 


1.2 


nj 
C 


Warm water 


Method A 




O 


O 




resistance 


Method B 




O 


O 


Scratch resistance 




h 


O 


Linear expansion 
coefficient (20°C 


- 80°C) 


1/°C 


0.78xl0" 4 


0.71xl0~ 4 


Secondary shrinkage factor 


% 


0.21 


0.20 



* NF: Not fractured* 
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Table 6 (Cont'd) 



Comparative Example 


5 


6 


Composition 


Component a) 




A/76 


A/40 


Component b) 




EPR-A/20 


EPR-A/20 


Component c) 


wt .% 


A/2 


A/20 


Component d) 


1 


15 


Component e) 


A/1 


A/7 


Nucleating Agent A 


0.1 


0.1 


Physical property 


MI 


g/10 min 


11.6 


7.8 


Flexural strength 


kg/cm 2 


202 


348 


Flexural modulus 


kg/cm 


8200 


24000 


Izod impact 
strength 


23°C 


kg * cm/cm 


NF* 


19.7 


-10°C 


NF* 


5.4 


Heat distortion 
temperature 


2 

4 ♦ 6kg/cm 
( °C) 


99 


123 


Paintability 


Peel 

strength 


Method A 


kg/cm 


1.1 


0.5 


Method B 


1.1 


0.6 


Warm water 
resistance 


Method A 




O 


X 


Method B 


O 


X 


Scratch resistanc 


e 




X 


<8) 


Linear expansion 
coefficient (20°C - 80°C) 


1/°C 


0.71xl0~ 4 


1.2xl0" 4 


Secondary shrinkage factor 


% 


0. 28 


0 .16 



* NF: Not fractured. 
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Table 6. (Cont'd) 



Comparative Example 


7 


8 




Component a) 




C/55 


A/55 


c 
o 


Component b) 




EPR-A/2Q 


EPR-D/20 


mpositi 


Component c) 


wt.% 


A/10 


A/10 


Component d) 




10 


10 


o 
a 


Component e> 




A/5 


A/5 




Nucleating Agent A 




0.1 


0.1 




MI 


g/10 min 


7.5 


14.2 


>r 
4J 
U 


Flexural strength 


kg/cm 


270 


*s 

250 


4) 
CL 

o 
u 


Flexural modulus 


2 

kg/cm 


17000 


l e a rt 
15UOU 


o* 

rH 


Izod impact 


23*C 


kg • cm/ cm 




Mr 


o 


strength 


-10°C 


7.0 


27.2 


Phys 


Heat distortion 
temperature 


2 

4 . 6kg/cm 
(°C) 


119 


116 


>i 

-H 


Peel 


Method A 


kg/cm 


0.8 


0.4 


rH 

•H- 

ja. 


strength 


Method B 


0.8 


0.5 


4J 

C: 
-H~ 

Q4 


Warm water 


Method A 




O 


O 


resistance 


Method B 




O 


O 


Scratch resistance 




0 - © 


A 


Linear expansion 
coefficient (20°C - 80°C) 


1/°C 


0.58xl0" 4 


0.68xl0 -4 


Secondary shrinkage factor 


% 


0. 19 


0. 20 



* NF: Not fractured. 
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Table 6 (Cont'd) 



Comparative Example 


9 


10 




Component a) 




A/55 


A/5 5 


c 

o 

•H 


Component b) 




EPR-A/20 


EPR-A/20 


4J 
*H 
01 


Component c) 


wt.% 


C/10 


A/10 


odui( 


Component d) 




10 


10 


VJ 


Component e) 




A/5 


C/5 




Nucleating Agent A 




0,1 


0.1 




MI 


g/10 min 


11.6 


11.1 


>i 

<M 
U 
(U 


Flexural strength 


kg/cm 2 


250 


260 




Flexural modulus 


kg/cm 


15000 


14600 




Izod impact 


23°C 


kg * cm/cm 


NF* 


NF* 


o 

•H 
CO 


strength 


-10°C 




22.2 


20.6 


Phy 


Heat distortion 
temperature 


4.6kg/cm 2 
( °C> 


116 


115 


>! 

4J 

-H 


Peel 


Method A 


kg /cm 


1.1 


1.0 


rH 

-Q 
<d 


strength 


Method B 




1.1 


1.1 


4J 
C 


Warm water 
resistance 


Method A 




O 


o 


-H 

(d 
a* 


Method B 




O 


o 


Scratch resistance 




A 


o - ® 


Linear expansion 
coefficient (20°C 


- 80°C) 


1/°C 


0.67xl0~ 4 


1.08xl0~ 4 


Secondary shrinkage, factor 


% 


0.20 


0.21 



* NF: Not fractured. 
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Table 6 (Cont'd) 



Comparative Example 


11 


12 




Component a) 




A/55 


A/55 


c 

0 


Component b) 




EPR-A/20 


EPR-A/20 


-4 
4J 
♦<■+ 
W 

O 

. £ 


Component c) 


wt .% 


D/10 


A/10 


, Component d) 




10 


10 


o 
o 


Component e) 




A/5 


A/ 5 




Nucleating Agent A 




0.1 






MI 


g/10 min 


9,8 


11.0 


rty 


Flexural strength 


2 

kg/cm 


254 


250 


rope 


Flexural modulus 


kg/cm 2 


15600 


15200 


cu 


Izod impact 
strength 


23°C 


kg •cm/cm 


NF* 


NF* 


ica. 


-10°C 


20 .8 


32.5 


Phys 


Heat distortion 
temperature 


4.6kg/cm 2 
( °C> 


11 / 


x x t 


>i 

4J 
~H 


Peel 


Method A 


kg/cm 


1.0 


1.0 


t-4 

-K 

-Q 


strength 


Method B 


1.2 


1.2 


Painta 


Warm water 


Method A 




O ~ A 


O 


resistance 


Method B 




O 


O 


Sci 


•atch resistance 




& 


& 


Linear expansion 
coefficient (20°C - 80°C) 


1/°C 


0.62xl0~ 4 


0.85xl0~ 4 


Secondary shrinkage factor 


% 


0- 20 


0- 33 



* NF: Not fractured. 
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-Table 6 (Cont'd) 



Comparative Example 


13 




Component a) 




A/55 


c 

0 
•H 


Component b) 




EPR-A/20 


4J 
•H 

cn 


Component c) 




A/10 


>mpo 


Component d) 




10 


u 


Component e) 




A/5 




Nucleating Agent A 




0.005 




MI 


g/10 min 


10 .8 


ropertj 


Flexural strength 


kg/cm 


253 


Flexural modulus 


kg/cm 2 


15400 


sical p 


Izod impact 


23°C 


kg • cm/cm 


NF* 


strength 


-10°C 




31.2 


Phyi 


Heat distortion 
temperature 


4 . fika/cm 2 
( °C) 


115 


>t 

4J 

•H 


Peel 


Method A 


kg/cm 


1.0 


—1 

•H 
JQ 
nj 


strength 


Method B 




1.1 


4J 

C 


Warm water 


Method A 




0 


•H 

(d 
a. 


resistance 


Method B 




O 


Scratch resistance 




L - O 


Linear expansion 
coefficient (20°C 


- 80°C) 


1/°C 


0.78xl0~ 4 


Secondary shrinkage factor 


% 


0.30 



* NF: Not fractured. 



As apparent from the above Examples and Comparative Examples, the polypropylene resin composition 
of this invention has well-balanced good physical properties of high stiffness and high impact resistance, 
excellent paintability and moldability, small linear expansion coefficient and secondary shrinkage factor and 
good scratch resistance. It is hence suitable for large exterior automotive parts such as fenders, side 
trimmings and bumpers. 



23 



0 265 075 



Claims 

T. polypropylene^ resin composition comprising: 
(a} 40 -80; wt.% of a:, crystalline ethylene-propylene block copolymer having an ethylene content of 3 - 30 
s wt% ancta:meit flow index (Ml) of at least 4 g/10 min at 230°C; I 
(b) 30 - T-GD wt%. of an ethylene-propylene copolymer rubber and/or an ethylene-propylene-diene terpolymer . ^ 
rubber, each of said former and/or latter rubbers having a propylene content of 10 - 90 wt.% and a Mooney $ 
viscosity (ML C ) of 15 - 1 10; 

to (c) 2 - 25 wt.% of talc which has been treated with a surface treatment agent and which has been 
pulverized in a dry or semi-dry condition; 

(d) 2 - 25 wt% of barium sulfate having an average particle size not greater than 1 um; 

(e) 1 - tQ wt% of prismatic or acicular calcium carbonate having an average particle size not greater than 5 
um and an: aspect ratio of at least 2.5; and 

ts (f): Q.fHi - 0.S wt% of a nucleating agent; 

all the weight percentages being based on the total amount of the components (a) - (e) and the total amount 
of talc,, barium sulfate and calcium carbonate being 5-35 wt.% of the total amount of the components (a) - 
<e>~ 

2. The resin composition according to claim 1, wherein the proportion of the surface treatment agent is 
2U 0.01 - 5 parts by weight per TOO parts by weight of the talc. 

3. The resin composition according to claim 1 or claim 2 t wherein the surface treated talc is obtained by 
a jet-stream type pulverizing means, e.g. of the fluidized bed type. 

4. The resin composition according to claim 1 , 2 or 3, wherein the component (e) is calcium carbonate 
surface-treated with a surface treatment agent 

25 5. The resin composition according to claim 1 , 2. 3 or 4, wherein the nucleating agent is at least one 

compound selected from metal salts of aromatic monocarboxylic acids, dibenzylidenesorbitols and metal 

salts <3f aromatic phosphoric acid compounds. 

6. The resin composition according to claim 5, wherein the nucleating agent is a metal benzoate, 

-toluylate or p-tert-butylbenzoate. 
30 7. The resin composition according to claim 5, wherein the nucleating agent is 1 .3»2,4-di(benzyHdene>- 

sorbitol, 1 t 3»2 T 4-di(p-methylbenzylidene)sorbitol or 1.3»2,4-di(p-ethylbenzylidene)sorbitol. 

8. The resin composition according to claim 5, wherein the nucleating agent is sodium bis(4-tert- 
butylphenyl)phosphate or sodium methylenebis(2,4-di-tert-butylphenol)phosphate. v 

9. The resin composition according to any of claims 1 to 8, which further comprises at least one 
as additive selected from antioxidants, lubricants, ultraviolet light absorbents, ultraviolet light stabilizers^Jieat 

stabilizers, antistatic agents, organic pigments and inorganic pigments. 

10. A method of making the composition according to claim 1, wherein component (c) is prepared by 
pulverizing the talc in a dry or semi-dry condition in a jet stream pulverizer, e.g. of the fluidized bed type, 
with a surface treatment agent and the resulting material is combined with the components (a), (b) and (d) 

40 to (f) in accordance with claim 1 . 



45 
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treatment agent, (d) barium sulfate having an aver- 
age particle size not greater than 1 urn, (e) prismatic 
or aciculaf calcium carbonate having a particle size 
not greater than 5 urn and an aspect rastio of at 
least 2.5. and (f) a nucleating agent The aggregate - 
among of components (c), (d) and (e) is 5 - 35 % by 
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